A range of parameters are known to shape the methanogenic communities of biogas-producing digesters and to strongly influence the amount of biogas produced. In this work, liquid and solid fractions of grass biomass were used separately for semicontinuous batch methanation using sewage sludge as seed sludge. During 6 months of incubation, the amount of input COD was increased gradually, and the underlying methanogenic microbiome was assessed by means of microscopy-based automated cell counting and full-length 16S rRNA high-throughput sequencing. In this sense, we prove for the first time the suitability of the ONT TM MinION platform as a monitoring tool for anaerobic digestion systems. According to our results, solid-fed batches were highly unstable at higher COD input concentrations, and kept Methanosaeta spp. -typically associated to sewage sludge-as the majoritary methanogenic archaea. In contrast, liquid-fed batches developed a more stable microbiome, proved enriched in Methanosarcina spp, and resulted in higher methanogenic yield. This work demonstrates the high repowering potential of microbiomes from sewage sludge digesters, and highlight the effectiveness of liquefied substrates for increasing biogas productivity in anaerobic digestions.
Fresh grass biomass was chosen to be used as substrate (Gramineae).
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Grass was pre-treated using a conventional juicer (Angel Juicer 8500 s, An- Reads were basecalled using the Metrichor TM agent, and sequencing statis-218 tics were followed in real time using the EPI2ME debarcoding workflow. The and Methods ( Fig. 1 and 2 ). the produced amount of methane was slightly higher in the liquid fed system 250 ( Fig. 2A and B) . Moreover, methane production within the liquid fed system 251 proved more stable in time. By the end of phase I, the digestion sludge in 252 the solid fed system reached such high viscosity that no stirring was possi-253 ble. In order to ensure a better substrate distribution and to facilitate to 254 movement of bubbles, a small amount of water was added to the solid fed 255 batch systems D and E (100 mL). Due to the dilution, the loading rate of the 256 solid fed batches was slightly reduced during phase 3 (Fig. 1) . Altogether, 257 the described observations indicate that the liquid fraction was easier to dose 258 and pump, more predictable, and more stable (also, solid layers of scum were 259 not formed on the surface).
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Figure 1: Substrate input in time. The addition of liquid (batch reactions B and C) and solid (batch reactions D and E) substrate was performed in four different phases, as indicated in roman numbers. Phases I and III: COD input concentrations were adjusted to a value in which similar amounts of biogas (methane) were produced in batches fed with liquid or solid substrates. Phase II: solid-fed batches (reactions D and E) reached an extremely high viscosity, and small amounts of water were added to enable stirring. Phase IV: in order to drastically increase the organic loading rate, the substrate was changed to molasses in all the reactors.
Since the high viscosity of the solid fed batch prevented any further in-
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crease of the loading rate, the substrate was changed stepwise to molasses The solubilized COD increased drastically in both repowering approaches,
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indicating a substrate overload. However, from day 132 onwards (Fig. 1,   270 phase 4), the produced amount of methane became drastically reduced in the 271 solid fed batches (Fig 2B and C) . In contrast, the liquid fed batch systems with the halt in methane production observed in the solid fed batches at 300 day 132 (Fig. 2) . Taken together, these results suggest the presence of a 301 better-adjusted microbiome in the liquid fed batches.
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Figure 3:
Microscopic analysis of prokaryotic and methanogenic communities. Methanogens were screened by quantifying the co-factor F420, whereas total Prokaryota were stained with DAPI. Quantified F420-and DAPI signals are shown for a liquid-fed reactor (A), a solid-fed reactor (B), and the unfed control (C). Additionally, Methanosarcina spp. like cell aggregates and rod shaped F420-signals were analysed semiquantitatively (D). High amounts of rod shaped F420-signals were used as indicators for high concentrations of Methanosaeta, which is typical for sewage plants and sludges with low COD content.
Changes in the composition of the methanogenic microbiome
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Changes in the relative abundance of the main genera involved in methane 304 production were followed up by means of microscopy and confirmed by full-305 length 16S rRNA high-throughput sequencing, using specific primers target- In parallel, the archaeal communities present in the different reactor con- and liquid-fed reactors (Fig 4B) . Figure 4A shows the evolution of the taxo- 
